Background: Complementary therapies are cost-effective and non-invasive methods, aimed at increasing comfort in stressful situations. The aim of this study was to compare the effects of aromatherapy with rose and lavender fragrances on the physiological parameters of patients undergoing open heart surgery.
Background
Today, cardiovascular diseases are the most prevalent, chronic, and fatal conditions in the world (1), accounting for more than 16 million deaths worldwide. More than 80% of deaths in low-and middle-income countries are caused by cardiovascular diseases (2) . There are different methods of treatment for these patients, including surgery, which is one of the most common medical interventions (3) . Almost 68 600 open heart surgeries are performed in the United States every year, and above 20 000 open heart surgeries are annually carried out in Australia (4) .
Patients undergoing coronary artery bypass grafting (CABG) are transferred to intensive care units (ICUs) where they are normally under mechanical ventilation during the first 6 hours following surgery )fast-track extubation) (5) . Anxiety and agitation in these patients result in sleep disorders, increased oxygen consumption by the heart muscles, increased burden of the sympathetic nervous system, tachypnea, increased heart rate, neural-hormonal responses, and increased blood pressure, which challenge the process of weaning from mechanical ventilation.
Changes in vital signs, increased oxygen demand of the heart, and increased mortality rate are observed following anxiety in patients suffering from cardiac diseases (6, 7) . Also, medication therapies are often associated with complications, such as hypotension, reduced vital functions (such as reduced breathing and heart rate), drowsiness, nausea and vomiting, constipation, allergic reactions (in some cases), and even shock. Besides several physical and psychological complications, drug dependence, and drug tolerance among patients, these therapies also lead to high healthcare costs for the healthcare systems (8) .
pharmacological methods has been emphasized in recent years for reducing pain and anxiety. Non-pharmacological methods constitute a wide range of treatments, which are relatively more simple, cost-effective, non-invasive, and complication-free in comparison with pharmacological drugs (10) .
Aromatherapy, which is based on the use of plant extracts, is specifically applied in complementary medicine. Volatile oil essences, which consist of special compounds, are used for wound healing, mood boost, anxiety relief, relaxation, and pain relief (11) . Lavender fragrance is one of the common fragrances, used as a sedative in aromatherapy. Lavandula angustifolia is the scientific term of lavender, and linalool and linalyl acetate are among the active ingredients. Linalool acts as a sedative by influencing gamma-aminobutyric acid receptors in the central nervous system, while lynalyl acetate has a narcotic function (12) .
On the other hand, rose fragrance can influence the central nervous system with 2 constituents, ie, citronellol and phenethyl alcohol, which produce anti-anxiety effects (13) . There are several studies regarding the effects of aromatherapy on anxiety, pain, vital signs, sleep quality, nausea, and stress (14) (15) (16) (17) (18) (19) . In this regard, Jung et al. showed that ylang-ylang fragrance can remarkably influence systolic and diastolic blood pressure and decrease heart rate in male athletes (20) . Also, Chung et al. revealed that exposure to essential oils for less than 1 hour significantly reduces workers' heart rate and blood pressure (21) . On the other hand, Peng et al. (2009) showed that aromatherapy with bergamot does not have any significant effects on decreasing blood pressure or heart rate (22) .
There is a scarcity of information regarding the effects of aromatherapy on the physiological parameters of open heart surgery patients, and contradictory results have been reported in studies applying these methods in the medical system. Therefore, the aim of this study was to compare the effects of aromatherapy with rose and lavender fragrances on the physiological parameters of patients undergoing open heart surgery. This study can be an important step in understanding aromatherapy and can provide scientific results in this area.
Methods
This randomized, controlled, clinical trial was performed among 4 groups during January-March 2016 at the cardiovascular ICU of Baqiyatallah Teaching hospital, affiliated to Baqiyatallah University of Medical Sciences, Tehran, Iran. The study population included patients hospitalized in the cardiovascular ICU under mechanical ventilation after open heart surgery.
The inclusion criteria were as follows: (1) candidacy for open heart surgery (eg, patients with coronary artery problems, congenital disorders, and reconstructive valve surgery); (2) lack of olfactory problems; (3) age > 18 years and < 70 years; (4) heart rate > 60 bpm; (5) systolic blood pressure > 90 mmHg; (6) no prior experience of cardiac surgery; (7) undergoing non-emergency open heart surgery; (8) no clotting disorders (international normalized ratio < 2.5); and (9) lack of sensitivity to the fragrances.
On the other hand, the exclusion criteria were as follows: (1) administration of more than 1 inotrope; (2) return to the operating room; (3) unstable hemodynamics; and (4) loss of consciousness. The sample size was set at 40 cases for each group, based on the Altman's nomogram (type I error, 0.05; power, 80%), similar to a study by Ebadi et al. (2015) (23).
The night before surgery, the patients were randomly allocated to one of the following groups: aromatherapy with lavender fragrance, aromatherapy with rose fragrance, placebo, and control. A total of 40 samples were assigned to each group. In the intervention groups, after transferring the patient from the operating room to the cardiovascular ICU, a cotton cloth, impregnated with 3 drops of rose or lavender fragrance, was attached to the patient's tracheal tube after the first inspiratory effort. In the placebo group, intervention was carried out with a cotton cloth, impregnated with water. The control group received no intervention.
The vital signs were controlled and documented every 30 minutes until the endotracheal tube was extracted. Following tracheal tube extraction, the vital signs were assessed every 15 minutes. The patients' demographic information was collected using a questionnaire, including age, gender, body mass index (BMI), ventricular ejection fraction, blood pump time, history of diabetes mellitus, smoking, blood pressure, and pulmonary diseases. The demographic information was gathered through interviews and medical records.
Physiological indicators included heart rate, respiratory rate, systolic and diastolic blood pressure, and percentage of peripheral oxygen saturation, which were measured using a vital sign monitoring system and a monitoring device (Datks, General Electric Co., USA). For determining the amount of the required fragrance, the patients' opinions were surveyed in a pilot study before the interventions. It was found that use of 1 drop is insensible for some patients, while use of 5 drops is excessive and inappropriate for others; therefore, 3 drops were used as the moderate amount. Rose and lavender fragrances were prepared by Kashan Barich Essence Company (100% pure concentration). A cotton cloth impregnated with the fragrances and water was attached to the patients since the 2
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patient's first inspiratory effort for extubation. Permission was obtained from the ethics committee of the university (IR.Bmsu.Rec.1394.141), and the study was registered in the Iranian registry of clinical trials (IRCT201510012730N9). The authorities were coordinated with, the aim of the study was explained to the patients, and written informed consents regarding participation in the study were obtained. The patients were assured about the confidentiality of the information, and they were allowed to withdraw from the study at any time. After data collection, statistical analysis was performed, using SPSS version 23.
Results
The participants in this study were within the age range of 35 -70 years (average, 58.59 years). Also, most of the participants were male (60.6%). There was no significant difference between the groups in terms of demographic parameters (P > 0.05), indicating that they were homogeneous before the intervention.
Chi square and ANOVA tests were used for assessing the statistical information. The results revealed that aromatherapy did not cause any significant changes in the physiological indicators (Figures 1 -4) . Systolic blood pressure was significantly different among the groups within the first 15, 45, and 60 minutes following tracheal tube extraction. The results showed that aromatherapy with rose and lavender fragrances is effective in stability and decreasing systolic blood pressure ( Figure 5 ). Comparison of changes in the mean and standard deviation of heart rate in different stages among the 4 groups. Repeated measures ANOVA showed no significant difference between the groups in terms of changes in heart rate (P = 0.33).
According to Tukey post hoc test results, there was a significant difference within the first 15 minutes between the Comparison of changes in the mean and standard deviation of respiratory rate in different stages among the 4 groups Repeated measures ANOVA showed no significant difference between the 4 groups in terms of changes in respiratory rate (P = 0.11). rose fragrance and control groups, while during the first 45 and 60 minutes following tracheal tube extraction, there was a significant difference between the rose fragrance and placebo groups. Although the difference was statistically significant, it had no clinical importance.
Increased systolic blood pressure in the control and placebo groups could be related to extubation, and decreased blood pressure in the rose fragrance group could be attributed to the sedative and analgesic effects of rose fragrance (24) , although it was not clinically effective. For assessing the statistical data among the 4 groups in 13
3 Comparison of changes in the mean and standard deviation of systolic blood pressure in different stages among the 4 groups. Repeated measures ANOVA showed no significant difference between the 4 groups in terms of systolic blood pressure (P = 0.30).
measurement stages, repeated measures ANOVA and Tukey post hoc test were used.
Discussion
The aim of the present study was to assess the effect of inhalation aromatherapy with lavender and rose fragrances on the physiological parameters of patients undergoing open heart surgery. The findings indicated no significant difference between the groups after the intervention. Overall, several studies have been conducted regarding the effects of inhalation aromatherapy on patients undergoing open heart surgery.
In (25) (26) (27) .
In addition, Aghagoli et al. (2016) assessed the effects of aromatherapy with rose fragrance on apnea, bradycardia, and arterial blood oxygen in preterm infants. Also, Cho et al. (2013) evaluated the effects of aromatherapy with lavender, Citrus aurantium, and chamomile on anxiety, vital signs, and sleep quality of percutaneous coronary intervention (PCI) patients in an ICU setting. In addition, Kim et al. (2010) studied the effects of aromatherapy with lavender, chamomile, and sweet orange on blood pressure and pulse rate, using VAS and McNair scales among nursing students performing intravenous injection for the first time.
Also, Hsin Hu et al. (2010) evaluated the effects of aromatherapy with Citrus aurantium on decreasing anxiety, stress, and physiological parameters in patients undergoing colonoscopy (19, (28) (29) (30) . The results of the 4 mentioned studies showed that aromatherapy has significant effects on physiological parameters, which is inconsistent with the present study. This discrepancy may be attributed to differences in the study samples, applied methods, type of fragrances, and aromatherapy duration.
In the study by Aghagoli et al. the results showed that apnea, bradycardia, and decreased arterial blood oxygen were less prevalent in the intervention group, compared to the control group. Furthermore, in studies by Hsin Hu et al. and Kim et al. there was a significant decline in systolic blood pressure and heart rate. In addition, in the study by Cho et al. there was a remarkable decline in systolic and diastolic blood pressure.
Overall, various studies have evaluated the effects of complementary medicine. In this regard, assessed the effects of foot reflexology massage on the physiological parameters and time of weaning from mechanical ventilators among patients undergoing open heart surgery. Based on the findings, foot reflexology massage 4 Crit Care Nurs J. 2017; 10(2):e10029.
decreased the time of weaning from ventilator, whereas it did not influence the physiological parameters (24) . Also, Bagheri studied the effects of foot reflexology massage on anxiety following CABG, which resulted in decreased anxiety (4).
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